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(VSRUWV JDPHV DUH FRPSHWLWLYH PXOWLSOD\HU GLJLWDO JDPHV WKDW DUH FRPPRQO\ SOD\HG LQ           
RUJDQLVHG FRPSHWLWLRQV EHWZHHQ SURIHVVLRQDO WHDPV RU SOD\HUV +DPDUL 	 6M|EORP         
 $Q HVVHQWLDO SDUW RI (VSRUWV SUDFWLFHV LV OHDUQLQJ WKH JDPHV DQG KRZ WR SOD\              
WKHP FRPSHWLWLYHO\ EH LW WR SOD\ EHWWHU RU WR EHWWHU DSSUHFLDWH VSHFWDWHG PDWFKHV DV             
HYLGHQFHG E\ QXPHURXV RQOLQH WRROV NQRZOHGJH SODWIRUPV GLVFXVVLRQV DQG YLGHR RQ          
SODWIRUPV OLNH 7ZLWFK GHGLFDWHG WR WHDFKLQJ JDPHSOD\ WDFWLFV DQG VWUDWHJ\ 7D\ORU          
  +DPDUL 	 6M|EORP  <HW ZLWK IHZ H[FHSWLRQV UHVHDUFK RQ OHDUQLQJ            
LQ JDPHV KDV IRFXVHG RQ JDPHEDVHG OHDUQLQJ VHULRXV JDPHV DQG JDPLILFDWLRQ WKDW           
IDFLOLWDWH OHDUQLQJ ZLWK UHOHYDQFH RXWVLGH RI JDPHSOD\ :KLWWRQ  %R\OH HW DO           
 6DLOHU 	 +RPQHU  :KHUH UHVHDUFKHUV KDYH VWXGLHG JDPH OHDUQLQJ WKH\           
KDYH FKLHIO\ H[SORUHG GLVWULEXWHG H[SHUWLVH FROODERUDWLYH NQRZOHGJH FRQVWUXFWLRQ DQG        
WKH DFTXLVLWLRQ RI VFLHQWLILF KDELWV RI PLQG LQ PDVVLYHO\ PXOWLSOD\HU RQOLQH          
UROHSOD\LQJ JDPHV 00253*V ZLWK ILHOG GDWD IURP WKH PLGV 6WHLQNXHKOHU         
	 'XQFDQ  2OLYHU 	 &DUU  &KHQ  $VN  %\ FRPSDULVRQ ZH             
NQRZ OLWWOH DERXW LQGLYLGXDO DQG SHHU OHDUQLQJ RI (VSRUWV JDPHV HVSHFLDOO\ LQ WKHLU            
FRQWHPSRUDU\ RQOLQH PHGLD HQYLURQPHQW VDWXUDWHG ZLWK VWUHDPLQJ WUDLQLQJ ERWV DQG         
WKHOLNH
7R DGGUHVV WKLV NQRZOHGJH JDS ZH KDYH EHHQ FRQGXFWLQJ D JURXQGHG WKHRU\ VWXG\            
&KDUPD]  PL[LQJ TXDOLWDWLYH VHPLVWUXFWXUHG LQWHUYLHZV DQG FRQWH[WXDO       
LQTXLU\ WR GHYHORS D PRGHO RI KRZ DPDWHXU DQG VHPLSURIHVVLRQDO SOD\HUV OHDUQ           
WHDPYVWHDP (VSRUWV JDPHV :H KHUH UHSRUW RXU SUHOLPLQDU\ ILQGLQJV RQ OHDUQLQJ          
SURFHVVHV WRROV DQG RXWFRPHV FRPSDULQJ WKHP ZLWK FXUUHQW OLWHUDWXUH DURXQG JDPH          
OHDUQLQJ 7KLV VWXG\ LV SDUW RI D ODUJHU SURMHFW DLPHG WR LQIRUP GHVLJQHUV KRZ SOD\HUV              
3URFHHGLQJVRI'L*5$
  $XWKRUV 	 'LJLWDO *DPHV 5HVHDUFK $VVRFLDWLRQ 'L*5$ 3HUVRQDO DQG HGXFDWLRQDO FODVVURRP            
XVHRIWKLVSDSHULVDOORZHGFRPPHUFLDOXVHUHTXLUHVVSHFLILFSHUPLVVLRQIURPWKHDXWKRU
XWLOLVH H[LVWLQJ WRROV WR OHDUQ WR SOD\ DQG WKXV KRZ WKH\ PLJKW EHWWHU VXSSRUW SOD\HUV              
LQOHDUQLQJ
'$7$$1'0(7+2'
7KH SUHVHQW SUHOLPLQDU\ ILQGLQJV DUH EDVHG RQ LQWHUYLHZV ZLWK  DGXOW SOD\HUV DOO            
PDOH DQG 8.EDVHG  RI 'RWD  9DOYH  DQG  RI &RXQWHU 6WULNH *OREDO              
2IIHQVLYH &6*2  9DOYH  UHFUXLWHG WKURXJK RQOLQH IRUXPV DQG SHUVRQDO         
FRQQHFWLRQV )RU FRPSDULVRQ ZH LQWHQWLRQDOO\ UHFUXLWHG SOD\HUV IURP WZR GLIIHUHQW         
JDPHV ZLWK YDU\LQJ GHJUHHV RI H[SHUWLVH LQ D JDPH UDQJLQJ IURP  KRXUV UHFRUGHG             
SOD\WLPH WR RYHU  KRXUV(DFK LQWHUYLHZ ZDV WUDQVFULEHG IRU DQDO\VLV )ROORZLQJ          
JURXQGHG WKHRU\ ZH LWHUDWLYHO\ F\FOHG EHWZHHQ GDWD FROOHFWLRQ FRGLQJ DQG         
WKHRUL]LQJ FRQWLQXRXVO\ UHYLHZLQJ DQG UHFRGLQJ SUHYLRXV WUDQVFULSWV LQ FRQVWDQW        
FRPSDULVRQ 7KH IROORZLQJ UHSRUWHG FRGHV KDYH UHDFKHG WKHRUHWLFDO VDWXUDWLRQ        
PHDQLQJ HYHQ QHZ GDWD LQWHQWLRQDOO\ VDPSOHG WR FKDOOHQJH WKHP LV HDVLO\          
DFFRPPRGDWHGE\RXUFRGHV
35(/,0,1$5<),1',1*6
3OD\HU UHSRUWV RQ OHDUQLQJ 'RWD  DQG &6*2 KLJKOLJKWHG WKUHH GLIIHUHQW DQDO\WLF           
DVSHFWV OHDUQLQJ SURFHVVHV KRZ SOD\HUV HQJDJHG ZLWK LQIRUPDWLRQ DQG WRROV WR          
OHDUQ OHDUQLQJ WRROV ZKDW WRROV SOD\HUV XVHG WR ILQG DQG GLVVHPLQDWH LQIRUPDWLRQ           
DQGOHDUQLQJJRDOVWKHSDUWLFXODUNQRZOHGJHDQGVNLOOVSOD\HUVVRXJKWWROHDUQ
,QWHUYLHZV VKRZHG VHYHUDO GLIIHUHQW \HW LQWHUFRQQHFWHG NLQGV RI OHDUQLQJ SURFHVVHV         
ZKHUH SOD\HUV GLVWLQJXLVKHG TXLWH FOHDUO\ EHWZHHQ WKHP ZKLOH DOVR UHSRUWLQJ         
VRPHWLPHV IOXLG VZLWFKLQJ IURP RQH WR WKH RWKHU 7KHVH IRXU DUH LGHQWLI\LQJ           
NQRZOHGJH DQG VNLOO JDSV FRQVXPLQJ DQG LQWHUQDOLVLQJ LQIRUPDWLRQ DSSO\LQJ H[LVWLQJ         
NQRZOHGJH DQG VNLOOV LQ QHZ FRQWH[WV RU FRPELQDWLRQV DQG DFWLYH SUDFWLFLQJ RI           
H[LVWLQJ NQRZOHGJH DQG VNLOOV WR LPSURYH DQG LQWHUQDOLVH WKHP 3DUWLFLSDQWV DOVR          
KLJKOLJKWHG WKH LPSRUWDQFH RI GHOLEHUDWLRQ DV D PHWDSURFHVV RU PHWDTXDOLW\ ZKHWKHU          
RU ZKDW RQH OHDUQV LQ HDFK SURFHVV ZDV UHSRUWHG WR GHSHQG RQ WKH DPRXQW RI              
FRQQHFWHGGHOLEHUDWLRQ
$FURVV WKHVH SURFHVVHV SDUWLFLSDQWV UHSRUWHG XVLQJ D YDULHW\ RI WRROV FUHDWHG E\           
GHYHORSHUV WKH SOD\HU FRPPXQLW\ RU HYHQ WKHPVHOYHV µ,QEXLOW¶ RU LQJDPH WRROV          
XVHG IRU OHDUQLQJ ZHUH GLIIHUHQW JDPH PRGHV HJ FRPSHWLWLYH FDVXDO WUDLQLQJ          
HQYLURQPHQWV DQG YDULRXV DGGRQV DQG H[WHQVLRQV OLNH VSHFWDWRU PRGH UHSOD\V SLQJ          
V\VWHPV FKDW 2XWRIJDPH WKH SULPDU\ WRROV XVHG ZHUH VWUHDPLQJ VHUYLFHV HJ          
7ZLWFKWY <RX7XEH IRUXPV HJ 5HGGLW 6WHDP IRUXPV VWDWLVWLFV VHUYLFHV HJ         
2SHQ'RWDDQGRXWRIJDPHFRPPXQLFDWLRQWRROVOLNH7HDP6SHDNRU'LVFRUG
,Q WHUPV RI OHDUQLQJ JRDOV WKHVH GLIIHUHQW WRROV DQG SURFHVVHV DUH YDULRXVO\ DQG DV             
VWDWHG RIWHQ TXLWH GHOLEHUDWHO\ XVHG WR OHDUQ DERXW EDVLF FRQWUROV PDSSLQJV RI           
EXWWRQV DQG NH\V WR LQJDPH DFWLRQV DQG JDPH PHFKDQLFV JRDOV UXOHV DQG V\VWHPV            
WUDLQ XS PRWRU VNLOOV XVHG E\ DFWLRQV LQJDPH WKDW LQYROYH TXLFN PXVFOH PRYHPHQWV            
DQG ORZ FRJQLWLYH ORDG EXW DOVR WR LGHQWLI\ GHYHORS WHVW DQG UHILQH HYHUFKDQJLQJ            
VWUDWHJLHV KLJKOHYHO SODQQLQJ RI SOD\HU DQG WHDP DFWLRQV DQG WKH VRFDOOHG PHWD WKH            
RQJRLQJ HYROXWLRQ RI µEHVW¶ VWUDWHJLHV JOREDOO\ RU ZLWKLQ SDUWLFXODU WHDP VHWXSV          
,QWHUHVWLQJO\ SOD\HUV DOVR UHSRUWHG DFWLYHO\ OHDUQLQJ QRQJDPHVSHFLILF NQRZOHGJH       
DQG VNLOOV HJ SULRULWLVDWLRQ WHDPZRUN DV ZHOO DV PHWDOHDUQLQJ VNLOOV         
XQGHUVWDQGLQJKRZRQHEHVWOHDUQVDQGWHDFKHV


',6&866,21$1'287/22.
0DQ\ RI WKH OHDUQLQJ SURFHVVHV WRROV DQG JRDOV ZH REVHUYHG UHVRQDWH ZLWK ILQGLQJV            
LQ H[LVWLQJ UHVHDUFK RQ JDPH OHDUQLQJ LQ 00253*V 6WHLQNXHKOHU 	 'XQFDQ            
2OLYHU 	 &DUU  &KHQ  $VN  7ZR WKLQJV WKDW VWDQG DSDUW DUH WKH              
PHWD DV D PRYLQJ OHDUQLQJ WDUJHW DQG WKH HYROXWLRQ RI SDUW RU IXOO\SURIHVVLRQDO DQG             
FRPPHUFLDO OHDUQLQJIRFXVHG RIIHULQJV LQ VWUHDPLQJ DQG VWDWLVWLFV VHUYLFHV ZKLFK        
SUHYLRXVO\ ZHUH IRXQG WR EH FKLHIO\ IDQPDGH $QRWKHU GLIIHUHQFH LV WKH LPSRUWDQFH           
SDUWLFLSDQWV JDYH WR PHWDFRJQLWLYH DQG PHWDOHDUQLQJ SURFHVVHV DQG VNLOOV OLNH         
LGHQWLI\LQJ NQRZOHGJH JDSV GHOLEHUDWLRQ RU OHDUQLQJ WR OHDUQ 7KLV PDWFKHV         
OLWHUDWXUHV LQ SURIHVVLRQDO HGXFDWLRQ DQG VSRUW H[SHUWLVH RQ WKH LPSRUWDQFH RI          
UHIOHFWLRQ DQG GHOLEHUDWH SUDFWLFH 0DFQDPDUD HW DO  0DQQ *RUGRQ 	          
0DF/HRG  VXJJHVWLQJ (VSRUWV DV D SRWHQWLDOO\ IUXLWIXO IRFDO REMHFW IRU          
NQRZOHGJHWUDYHOEHWZHHQWKHVHILHOGVDQGJDPHOHDUQLQJ

:H UHDGLO\ DFNQRZOHGJH WKDW RXU VDPSOH LV VPDOO DQG YHU\ KRPRJHQHRXV DQG RXU            
ILQGLQJV WR GDWH TXLWH DEVWUDFW IRU WKH SXUSRVHV RI LQIRUPLQJ OHDUQLQJ VXSSRUW ,Q            
SODQQHG IXWXUH ZRUN ZH ZLOO HQJDJH D PRUH GLYHUVH VDPSOH RI SOD\HUV LQ FRQWH[WXDO             
LQTXLU\ RQ RQH SDUWLFXODU DUHD RI OHDUQLQJ QHHGV WKDW DOVR HPHUJHG IURP WKH GDWD             
QDPHO\ WKH WUDQVLWLRQ RI VLQJOHSOD\HU KXPDQYVERW WR PXOWLSOD\HU KXPDQYVKXPDQ        
SOD\
%,%/,2*5$3+<
$VN .  7KH 9DOXH RI &DOFXODWLRQV 7KH &RSURGXFWLRQ RI 7KHRU\FUDIW DQG           
3OD\HU 3UDFWLFHV %XOOHWLQ RI 6FLHQFH 7HFKQRORJ\ 	 6RFLHW\           
KWWSVGRLRUJ
%R\OH ( $ +DLQH\ 7 &RQQROO\ 7 0 *UD\ * (DUS - 2WW 0 « 3HUHLUD -                
 $Q XSGDWH WR WKH V\VWHPDWLF OLWHUDWXUH UHYLHZ RI HPSLULFDO HYLGHQFH RI WKH            
LPSDFWV DQG RXWFRPHV RI FRPSXWHU JDPHV DQG VHULRXV JDPHV &RPSXWHUV DQG          
(GXFDWLRQ±KWWSVGRLRUJMFRPSHGX
&KDUPD].&RQVWUXFWLQJ*URXQGHG7KHRU\7KRXVDQG2DNV&$6DJH
&KHQ 0  /HHW 1RREV 7KH /LIH DQG 'HDWK RI DQ ([SHUW 3OD\HU *URXS LQ :RUOG               
RI:DUFUDIW1HZ<RUN1<3HWHU/DQJ3XEOLVKLQJ
&RQQROO\ 7 0 %R\OH ( $ 0DF$UWKXU ( +DLQH\ 7 	 %R\OH - 0  $               
V\VWHPDWLF OLWHUDWXUH UHYLHZ RI HPSLULFDO HYLGHQFH RQ FRPSXWHU JDPHV DQG         
VHULRXV JDPHV &RPSXWHUV DQG (GXFDWLRQ  ±      
KWWSVGRLRUJMFRPSHGX
*HH - 3  :KDW 9LGHR *DPHV +DYH 7R 7HDFK 8V $ERXW /HDUQLQJ $QG             
/LWHUDF\1HZ<RUN1<6W0DUWLQ¶V3UHVV
+DPDUL - 	 6M|EORP 0  :KDW LV H6SRUWV DQG ZK\ GR SHRSOH ZDWFK LW"              
,QWHUQHW5HVHDUFK±KWWSVGRLRUJ,QW5
0DFQDPDUD % 1 +DPEULFN ' = 	 2VZDOG ) /  'HOLEHUDWH SUDFWLFH DQG             
SHUIRUPDQFH LQ PXVLF JDPHV VSRUWV HGXFDWLRQ DQG SURIHVVLRQV $        
PHWDDQDO\VLV3V\FKRORJLFDOVFLHQFH


0DQQ . *RUGRQ - 	 0DF/HRG $  5HIOHFWLRQ DQG UHIOHFWLYH SUDFWLFH LQ            
KHDOWK SURIHVVLRQV HGXFDWLRQ $ V\VWHPDWLF UHYLHZ $GYDQFHV LQ +HDOWK 6FLHQFHV         
(GXFDWLRQ±KWWSV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